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Saudi ArabiaAbstract The teaching of posterior composites has undergone considerable assessment and refine-
ment in well-developed countries in recent years. However, little information exists on this teaching
in Arab countries. Aim of this study: The aim of this study was to investigate the teaching of direct
posterior composite restorations to undergraduate dental students in Kingdom of Saudi Arabia
(KSA). Method: An online survey was developed and distributed to 17 Saudi dental schools. The
topic of the survey sought information related to current teaching of direct posterior composite
restorations in undergraduate teaching programs. Results: Responses were received from 13 schools
(response rate = approximately 76%). All respondent dental schools taught the same types of
restorations, however there were some variations regarding contraindications of such restorations.
In certain dental schools, outdated knowledge was taught related to cavity specifications such as
beveling of occlusal margins, the use of clear plastic matrix band and light reflecting wedges. There
was shortening of knowledge related to light curing technologies as well as different adhesive sys-
tems. Nano-filled dental composite was not taught in approximately half of the respondent schools.
Also, the rush into teaching of bulk-fill placement technique was noted. Conclusions: Among Saudi
dental schools, there may be some degree of variation in the teaching of posterior composite
restorations. Although, some teaching shortcomings were noted, the overall extent and content
taught to dental students in KSA may provide enough knowledge that may be essential for preclin-
ical and clinical practice of the direct posterior composite restorations.
 2016 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is
an open access article under theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Various materials have been used in direct restorations of pos-
terior teeth, such as amalgam and composite resin.1 Despite
their functional durability2, amalgam restorations have been
questioned in recent years due to the incorporation of mer-
cury.3,4 In addition, there is a shift toward minimally invasive
management of carious lesions.5 And, that may not makeurnal for
2 M.M. Awad et al.amalgam the material of choice for this approach due to the
need to sacrifice non-carious tooth structure to promote the
retention of amalgam restorations.1
Previously, composite materials have been regarded as not
suitable for posterior restorations.6 And, that was reflected on
teaching of such a subject in dental schools. In 1989, a world-
wide survey noted that, posterior composite restorations were
not taught in more than 90% of dental schools.7 That was
attributed to concerns about the longevity and performance
of the composite in posterior teeth8 Further surveys of North
American and European dental schools carried out in 1998
showed limited and variant clinical experience in the placement
of posterior composites among undergraduate students.9,10
However, that was in contrast to American Dental Association
Statement (1998) which recommended the use of composite in
limited sized posterior restorations.11
Surveys of Northern American and European dental
schools performed in 2004/2005 found an increase in teaching
posterior composites compared to nineties. However, most of
posterior restorations placed by dental students was of amal-
gam.12–15 In that era, the physical and mechanical properties
of composites and related adhesive technologies have been
considerably improved.16 In addition, studies that showed less
annual failure rate17 and increased survival rate18 of posterior
composite compared to amalgam restorations showed an
increasing popularity of posterior composite.
In 2007, the British Association of Teachers of Conserva-
tive Dentistry (BATCD) recommended that, composite should
be taught as the ‘material of choice’ when restoring posterior
teeth. Also, BATCD established guidelines on the teaching
of posterior composite restorations among members. These
guidelines hoped to develop and harmonize educational crite-
ria in the teaching of posterior composite restorations not only
within the United Kingdom but also on a worldwide level.19 In
2010, there was an accelerated shift to the teaching of posterior
composite restorations. Also, it was noted that, within some
schools in UK, the teaching of certain techniques should be
reviewed.20
Recently, the academy of operative dentistry European sec-
tion (AODES) considered adhesively bonded resin composites
of suitable composition and properties to be the ‘‘material of
choice’’ for use in direct restorations of posterior teeth.21 For
dental students – who will be practicing dentists in the near
future – an updated and standardized learning related to this
subject may be very essential.
In the kingdom of Saudi Arabia (KSA), there may be no
such associations to outline their own guidelines in regard
to conservative dentistry. The key sources of information
from which many dentists derive guidance and skills on
the use of materials and techniques are the educational
and clinical experiences gained at dental school.8 Therefore,
investigating the teaching criteria of posterior composite
restorations may be the first step toward establishing clear
standards that may be beneficial to the dental students,
practitioners, colleges’ staff members and the whole dental
educational process.
The purpose of this study was to investigate the contempo-
rary teaching of direct posterior composite restorations in
dental colleges in KSA.Please cite this article in press as: Awad MM et al. Contemporary teaching of direct
Dental Research (2016), http://dx.doi.org/10.1016/j.sjdr.2016.06.0022. Methods
The methodology was similar to that reported by Lynch CD.
et al.20 In September 2014, an email invitation was sent to
the individual identified as being responsible for the delivery
of operative dentistry teaching programs within each school
of 17 governmental dental schools in KSA. This invitation
was to complete an internet-based survey constructed using
the Surveymonky site. Survey sought information related to
the teaching of direct posterior composite restorations. Survey
was designed to include closed statements where respondents
were given a number of possible responses to a statement.
3. Survey sections
(I) Types of composite restorations:Q1:Teaching of the placement of composite in one-
surface cavities class I in molars and premolars.
Q2: Teaching of the placement of composite in two-
surfaces occluso-proximal cavities in molars and
premolars.
Q3: Teaching placement of composite in three-surfaces
occluso-proximal cavities in molars and premolars.
Q4: Teaching placement of composite to build up badly
destructed molars and premolars.
(II) Taught differences in cavity preparation in comparison
to cavities for dental amalgam restorations:
Q5: Retention form created.
Q6: Extension for prevention.
Q7: Beveled occlusal margins of class I in molars and
premolars.
Q8: Beveled gingival margin of proximal box in class II
cavities in molars and premolars.
Q9: Slot-type’ cavities.
(III) Posterior composite restorations placement techniques:Q10: Horizontal incremental techniques.
Q11: Oblique incremental techniques.
Q12: Open sandwich technique.
Q13: Closed sandwich technique.
Q14: Bulk-fill techniques.
(IV) Matrix and wedging techniques taught when placing
occluso-proximal composites:
Q15: The use of thin or ultra-thin circumferential metal
matrix bands.
Q16: The use of clear matrix bands and light transmit-
ting wedges.
Q17: The use of sectional matrix system.
(V) Types of composite resin materials taught:Q18: Microhybrid composites.
Q19: Nanohybrid composites.
Q20: Nano-composites.
(VI) Types of bonding systems taught:
Q21: Three-step etch and rinse adhesives.
Q22: Two-step etch and rinse adhesives.
Q23: Two-step self-etch adhesives.
Q24: One-step self-etch adhesives.
(VII) Teaching the use of rubber dam in Moisture control dur-




Teaching of direct composite restorations in Saudi dental schools 3o Its use is mandatory in all cases.
o It should be used in 75% of cases.
o It should be used in 50% of cases.
o It should be used in 25% of cases.9
10
(VIII)Light-curing units and technologies taught:6
7
8
Q26: the use Quartz–tungsten–halogen light-curing.
Q27: the use of light-emitting diode light-curing units.
Q28: the use of radiometers.
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Extension for prevenon 
( Yes: 5 = 38.46% , No: 7 = 53.85% )
Retenon form created 
( Yes: 4 = 30.77% , No: 9 = 69.23% )
Figure 2 Differences in cavity preparation in comparison to




13o Allergy to dental composite materials.
o Para-functional activity.
o Poor oral hygiene.
o Sub-gingival margins.
o Inability to place rubber dam.
o Increased Susceptibility to caries.
o Proximity to the pulp.
o Endodontically treated tooth.
After collecting data, descriptive analysis was made illustrating
survey sections.
4. Results
Data were collected from 13 dental schools in kingdom of
Saudi Arabia, which is considered to be about 76% from all
the governmental dental schools in KSA. The results in each
part was as follows:
4.1. Types of composite restorations taught
All 13 schools taught one-surface, two-surfaces, three-surfaces















Yes (13) (100%) No (0) (0%)
One-surface restoraons (Yes: 13 , No: 0 )
Two-surfaces restoraons ( Yes: 13 , No: 0 
Three-surfaces restoraons ( Yes: 13 , No: 0 )
Build-up restoraons ( Yes: 13 , No: 0 )












Beveling of occlusal margins 
( Yes: 3 = 23.08% , No: 10 = 76.92% )
Beviling of gingival margin 
( Yes: 4 = 30.77%  , No: 9 = 69.23% )
Slot type cavity preparaon 
(Yes: 10 = 76.92% , No: 3 = 23.08% ) 
Figure 3 Differences in cavity preparation in comparison to
cavities for dental amalgam restorations.


















 (Yes: 13 = 100% , No: 0 = 0% )  
Horizontal incremental technique 
(Yes: 5 = 38.46% , No: 8 = 61.54% ) 
Bulk-ﬁll technique 
(Yes: 6 = 46.15% , No: 7 = 53.85% )

















( Yes: 11 = 84.62% , No: 2 = 15.38% )
Closed-sandwich technique 
( Yes: 10 = 76.92% , No: 2 = 15.38% )
















Thin or ultra-thin circumferenal metal 
matrix bands ( Yes: 9 = 69.23% , No: 4 = 30.77% )
Clear matrix bands and light-transming 
wedges ( Yes: 5 = 38.46% , No: 8 = 61.54% )
Seconal matrix system ( Yes: 9 = 69.23% ,
 No: 4 = 30.77% )

















Micro-hybrid composite (Yes: 11 = 84.62% , 
No: 1 = 7.69% )
Nano-hybrid composite (Yes: 11 = 84.62% , 
No: 2 = 15.38% )
Nano-composite ( Yes: 6 = 46.15% , 
No: 7 = 53.85% )
Figure 7 Types of composite resins materials taught.
4 M.M. Awad et al.4.2. Differences in cavity preparation in comparison to cavities
for dental amalgam restorations
In 7 schools, it was taught that, no retention form is required
for posterior composite restorations. While, in 5 schools,
retention form was taught as required for the same restora-Please cite this article in press as: Awad MM et al. Contemporary teaching of direct
Dental Research (2016), http://dx.doi.org/10.1016/j.sjdr.2016.06.002tions. One respondent skipped this question. 9 schools did
not teach the principle of ‘extension for prevention’. While, 4
schools taught the same principle.
Beveling of occlusal margins was taught in 3 schools and
not taught in 10 schools. In contrast, beveling of gingival mar-
gins of proximal box in class two cavities was taught in 4
schools and not taught in 9 schools. Slot-type cavities were
















Three-step etch and rinse adhesives
 ( Yes: 8 = 61.54% , No: 5 = 38.46% ) 
Two-step etch and rinse adhesives 
( Yes: 13 = 100% , No: 0 = 0% )
Two-step self-etch adhesives 
( Yes: 5 = 38.46% , No: 8 = 61.54% ) 
One-step self-etch adhesives 
( Yes: 10 = 76.92% , No: 3 = 23.08% ) 















Use of Rubber Dam
Mandatory in all cases ( 6 schools , 46.15% )
Should be used in most (75%) of cases 
( 4 schools , 30.77% )
Should be used in some (50%) cases 
( 2 schools , 15.38% )
Should be used in some (25%) cases 
( No schools , 0% ) 

















QTH light-curing units ( Yes: 2 = 15.38% ,
 No: 11 = 84.62%) 
LED light-curing units ( Yes: 11 = 84.62% , 
No: 2 = 15.38% ) 
The use of radiometer ( Yes: 2 = 15.38% ,
 No: 11 = 84.62% )
Figure 10 Light-curing units and technologies taught.
Teaching of direct composite restorations in Saudi dental schools 54.3. Posterior composite restorations placement techniques
Oblique incremental technique was taught in all 13 schools,
while, horizontal incremental technique was taught in 5 andPlease cite this article in press as: Awad MM et al. Contemporary teaching of direct
Dental Research (2016), http://dx.doi.org/10.1016/j.sjdr.2016.06.002not taught in 8 schools. Bulk-fill technique was taught in 6
schools and not taught in 7 schools. One respondent skipped
this question.
Both open-sandwich and closed-sandwich techniques were
taught in 11 and 10 schools respectively and not taught in 2
schools. One respondent skipped this question.
4.4. Matrix and wedging techniques taught when placing
occluso-proximal composites
The use of thin and ultra-thin circumferential metal matrix
bands was taught in 9 schools and not taught in 4 schools.
The use of clear matrix bands and light-transmitting wedges
was taught in 5 and not taught in 8 schools. The use of sec-
tional matrix system was taught in 9 and not taught in 4
schools.
4.5. Types of composite resins materials taught
11 schools taught micro-hybrid and Nano-hybrid composites,
while one and 2 schools did not teach micro-hybrid and Nano-
hybrid respectively. One respondent skipped the micro-hybrid
composite question. Nano-composite was taught in 6 and not
taught in 7 schools.
4.6. Types of bonding systems taught
Three-step etch and rinse adhesive system was taught in 8 and
not taught in 5 schools. On the other hand, two-step etch and
rinse adhesive system was taught in all 13 schools. Two-step
and one-step self-etch adhesive systems were taught in 5 and
10 schools and not taught in 8 and 3 schools respectively.posterior composite restorations in Saudi dental schools, The Saudi Journal for
6 M.M. Awad et al.4.7. Use of rubber dam in Moisture control during posterior
composite placement
In 6 schools, the use of rubber dam was taught as mandatory
in all cases. While in 4 schools it was taught that, ‘‘it should be
used in 75% of cases”. And, in 2 schools, it was taught that, it
should be used in some cases (50% of cases). One respondent
skipped this question.
4.8. Light-curing units and technologies taught
The use of Quartz–tungsten–halogen light-curing units as well
as the use of radiometers were taught in 2 and not taught in 11
schools. In contrast, the use of light-emitting diode light-curing
units was taught in 11 and not taught in 2 schools.
4.9. Contraindications for placement of direct posterior
composite restorations
History of allergy to dental composite is considered a con-
traindication by 11 schools. Para-functional activity and Poor
oral hygiene were considered as contraindications in 10
schools. 8 schools taught sub-gingival margins as contraindica-
tions. Inability to place rubber dam and increased susceptibil-
ity for caries were considered contraindications by 6 schools.
Restoring endodontically treated tooth or restoring posterior
cavity with proximity to the pulp was considered as contraindi-
cation in 4 schools.
5. Discussion
The findings of this study present an overview of the contem-
porary teaching of posterior composite in Saudi Arabia. These
findings may be beneficial to dental educators for assessment
and further development of teaching criteria related to such
important topics.
5.1. Types of composite restorations taught
According to (AODES) in 201421, direct posterior composite
restorations may be indicated in the following cases:
Treatment of primary lesions of caries, Replacement of exist-
ing defective direct restorations, Replacement of most inlays,
Repair of existing restoration, Restoration of endodontically
treated teeth which do not require the protection afforded by
an extra-coronal restoration, Restoration of fractured and
cracked teeth and Restoration of teeth affected by tooth wear
or erosion. It was expected to find that, direct posterior com-
posite restorations of one-surface, two-surfaces, and three-
surface cavities were taught in all 13 schools. However, the
relationship between cavity type, cavity size, and number of
surfaces restored and the risk of restoration failure should be
considered. The more the restored surfaces, the more the mas-
ticatory forces and stresses that restoration may be subjected
to.22 In 2014 Opdam et al. investigated failure-related factors
of posterior composite restorations and found that, risk of fail-
ure may increase with the larger restorations and every extra
surface included in restoration may increase failure risk by
30%–40%.23Please cite this article in press as: Awad MM et al. Contemporary teaching of direct
Dental Research (2016), http://dx.doi.org/10.1016/j.sjdr.2016.06.002Build-up posterior composite restorations were also taught
in all 13 schools, while, in the case of extensive cavities includ-
ing those where multiple cusps require replacement alternative
restorative options other than direct posterior composite
restorations may be recommended.21
5.2. Differences in cavity preparation in comparison to cavities
for dental amalgam restorations
It is well known that, all forms of unnecessary cavity prepara-
tion weaken the remaining tooth structure.21 Based on caries
extension and its anatomical location, the cavity outline form
for a posterior composite restoration should be determined.
Creating mechanical means of retention such as undercuts
may not be required in posterior composite restorations.
However, if these undercuts are resulting from caries removal,
there is no indication to eliminate them.19 Teaching ‘retention
form’ in 5 schools and ‘extension for prevention’ in 4 schools
may be considered pointless. In 3 schools, slot-type cavities
were not taught. That should be revised as it may push stu-
dents toward making less conservative cavities.
Previously, it was thought that, beveling of the occlusal
margin may be advantageous for cavities prepared for poste-
rior composite restorations,24 while in fact, additional beveling
of the occlusal cavo-surface margins results in unnecessary loss
of non-carious tooth structure and confusion during restora-
tion finishing, repair or replacement.16,20,21 Such beveling also
may create thin extensions of composite on the occlusal mar-
gins which may fracture under repeated occlusal loading
increasing the chance for restoration failure. According to
BATCD recommendations (2007), beveling of the occlusal
margins should be contra-indicated.19 Despite the clear recom-
mendations to avoid occlusal beveling16,19–21, it was taught in 3
schools. By 2009, 11 Japanese dental schools taught this
procedure.25
In contrast, beveling of gingival margins of the same cavi-
ties (class I, II) may be a matter of debate, and this may
explain the reason for which the 4 schools taught this proce-
dure. Beveling of the margins of the proximal box was indi-
cated as it may enhance the marginal adaptation of the final
restoration.19,26,27, However it may not be recommended when
there is little remaining enamel bulk cervically, or if gingival
cavity margins do not finish on enamel.19 Such beveling below
the maximum convexity of the tooth may result in loss of
already-thin enamel from the gingival margin,28,29 and the cre-
ation of thin flashes of excess resin composite in proximal
areas difficult to access during restoration finishing.20 Recent
guidelines set by AODES21 recommended that, beveling of
the cavo-surface margin of the proximal box should be dis-
couraged rather it should be carefully smoothed and
finished.20,21
5.3. Posterior composite restorations placement techniques
Oblique layering technique should be used whenever access
allows as it leads to higher bond strength compared with either
the use of horizontal increments or bulk placement,30,31 On the
opposite, connecting facial and lingual walls during curing of
composite increment or layer in Horizontal incremental tech-
niques may show greater cuspal deformation.32,33 In theposterior composite restorations in Saudi dental schools, The Saudi Journal for
Teaching of direct composite restorations in Saudi dental schools 7current study, all of 13 schools taught the oblique layering
technique and only 5 schools taught the horizontal layering
technique.
The use of glass ionomer under posterior composite
restorations has many advantages. Such a technique is called
sandwich technique.34,35 Two variations of that type of
restoration exist: the open- and closed-sandwich restorations.
In closed-sandwich restorations, dentin is covered with a
resin-modified glass-ionomer (RMGI) liner. In an open-
sandwich restorations, glass-ionomer restorative materials
are used to fill the gingival part of the proximal box, which
results in a substantial part of the glass-ionomer restorative
material being exposed to the oral environment.34
Open-sandwich technique may be indicated in case of restoring
a proximal box with sub-gingival margins or the gingival mar-
gin of proximal box is not in enamel.19,21,35 Not teaching this
technique may make the placement of direct posterior compos-
ite restorations in deep (within dentin) proximal box less suc-
cessful. Further revision of teaching criteria may be
recommended in 2 schools that did not teach this technique
A closed-sandwich technique may be used by some clini-
cians for different purposes as avoiding post-operative hyper-
sensitivity and preventing cuspal deflection. And, this can
explain why it was taught in 11 schools and not taught in 2
schools only. From the biological point of view, use of an
RMGI liner in moderate-depth class I and class II restorations
may not reduce clinically measured or patient-reported post-
operative hypersensitivity.36 while from a mechanical point
of view, Opdam et al.34 found that posterior composite
restorations made by the sandwich technique may show higher
incidence of bulk fracture than those made without using this
technique.34 Therefore, rationale of using such a technique
should be explained clearly to dental students.
Three years ago, American Dental Association (ADA) eval-
uated different bulk-fill restorative composite materials and it
was found that, the laboratory performance of bulk-fill com-
posites may be comparable to that of traditional composites
placed using the incremental technique.37 However, there
may be lack in the literature about clinical performance of
bulk-fill posterior composite restorations. And, that may make
it too early for students in 6 schools to study such a technique.
5.4. Matrix and wedging techniques taught when placing
occluso-proximal composites
To restore the posterior proximal contours and contact areas
with composite restorations, there is a variety of matrix sys-
tems.38 One of these systems is composed of transparent
matrix bands and a light-transmitting wedge which had been
launched at a time when it was thought that the composite
contracted toward the direction of the curing light – hence this
system was thought to allow curing light to access the polymer-
izing composite along the gingival margin decreasing the
chance for gap formation at the gingival area, as it was
believed to occur if the light was directed from the occlusal sur-
face when a metal band was applied.20 In fact, the use of a
thick and stiff clear matrix band in combination with a rigid
light transmitting wedge – which may impair the adaptation
of the matrix band to the floor of the proximal box – may
result in creation of proximal overhangs, flat proximal sur-
faces, and open proximal contacts.21,39,40 In 2014, the use ofPlease cite this article in press as: Awad MM et al. Contemporary teaching of direct
Dental Research (2016), http://dx.doi.org/10.1016/j.sjdr.2016.06.002transparent matrices and light-transmitting wedges was con-
sidered contraindicated by AODES.21 Further revision of
teaching criteria in 5 schools that taught this matrix system
may be required.
The use of Tofflemire metal matrix bands and wooden
wedges may result in more favorable outcomes than transpar-
ent matrix bands and light-transmitting wedge.39 The use of a
flexible wedge with a metal matrix system is capable of produc-
ing good gingival adaptation, limiting the risk of proximal
overhang formation.21 Also, an ultra-thin circumferential
metal matrix band (0.001 inch) is preferred as it is thinner
and can be burnished more than a typical metal band.38 9
schools taught these types of bands. That may help students
to restore proximal contact with the posterior composite using
Tofflemire matrix system.
Sectional metallic matrix systems are widely considered to
be the most effective matrices for the placement of direct pos-
terior composite restorations involving the proximal surface.9
This is because only one thickness of the metal matrix material
is encountered instead of two, making contact generation
easier. Such systems include separating rings to create an inter-
proximal gap greater than the thickness of the matrix, thereby
helping to create a tight proximal contact. These sectional
matrices are relatively easy to use, very thin, and come in dif-
ferent sizes that can be used according to the clinical situation.
Also, the use of pre-contoured matrix band may help in
restoration of the proximal contour.21,35,38,40–42 A properly
contoured proximal surface makes the completed restoration,
in particular, the marginal ridge less liable to chip and fracture
in clinical service.43 However, there is some evidence of
increased ‘‘flash’’ formation when sectional systems are used.44
Being the matrix system of choice for posterior composite
restorations, there may no reason for not teaching it in 4
schools.
5.5. Light-curing units and technologies taught
Quartz tungsten halogen (QTH) and light emitting diode
(LED) may be considered the most popular light curing units
(LCUs). LED LCUs have the advantage of being more
energy efficient and portable than QTH LCUs. QTH LCUs
have a broader spectrum in wavelength and could therefore
activate all used photo initiators.21 High power ‘second gen-
eration’ LED LCUs produce comparable depth of cure for
(Camphorquinone-initiated) composites in comparison to
QTH LCUs in the same or less radiation time.45,46 While,
more recent ‘third generation’ dual peak wavelength LED
LCUs may produce a curing light that is effective for not
only Camphorquinone, but also for other photo-initiators
as well. Despite QTH LCUs disadvantages, there is no rec-
ommendation to discontinue its use. Not teaching these
devices in 11 schools may limit students’ future practice in
places where QTH LCUs and radiometers are used (see
Table 1).
LCUs are susceptible to reductions in the quality and inten-
sity of light output resulting in reduced curing potential and, in
turn, compromised final restorations quality.21 And, that is
why it is recommended to regularly monitor and record of
the light output over time, with the same measurement device
and light guide. Dental radiometers are usually used for this
purpose.19,47 These devices are not meant to report accurateposterior composite restorations in Saudi dental schools, The Saudi Journal for
Table 1 A description of the contraindications taught for the placement of direct posterior composite restorations is reported in the
following table.
Contra-indications (Yes) taught as contra-indication (No) not a contra-indication Total respondents








































8 M.M. Awad et al.data to characterize light unit emission, but are instead
designed to operate as a method to evaluate the periodic per-
formance of a curing light over time to detect output
changes.48,49 Only 2 schools taught the use of radiometers,
which means that 11 schools might underestimate its value.
5.6. Types of bonding systems taught
3-step etch and rinse adhesives are considered the gold stan-
dard when compared to other adhesive systems.35 Teaching
such adhesives may be essential to students as it may help them
understanding other adhesive categories in which priming and
bonding are combined in one step. Despite that, 3-step etch
and rinse adhesives were taught only in 5 schools.
In some cases, Phosphoric-acid etching of dentin may be an
aggressive procedure due to consequences related to exposure
of the vulnerable collagen.50 Self-etching adhesives may be
associated with less post-operative sensitivity.50 Its use may
be advantageous where there is a risk of Moisture control
being compromised by rinsing after etching.51
The recent trend in adhesive dentistry may be to introduce
universal or multi-mode adhesives. Such a category originally
belongs to self-etch adhesives.52 Students in 3 schools which
did not teach 1-step self-etch adhesives may not be able to
understand Universal or multi-mode adhesives. Further revi-
sion may be required in 8 schools that did not teach 2-step
self-etch adhesives as this category have proved successful
results in laboratory and clinical studies.50
5.7. Types of composite resins materials taught
Composite materials for posterior restorations should have
adequate mechanical properties19 and contain at least 60%
filler load by volume.21 When it comes to filler size, the
Nano-filled and nano-hybrid materials represent the state of
the art in terms of filler formulation,53,54 and 7 schools did
not teach the use of the Nano-filled composite.Please cite this article in press as: Awad MM et al. Contemporary teaching of direct
Dental Research (2016), http://dx.doi.org/10.1016/j.sjdr.2016.06.0025.8. Contra-indications of posterior composite restorations
It was to noted that, the top three most frequent contraindica-
tions were: History of allergy to composite materials,
Para-functional activity and Poor oral hygiene. This was fol-
lowed by sub-gingival margins, inability to place rubber dam
and increased susceptibility to caries, while the least frequent
reported contraindications were proximity to the pulp and
restoration of endodontically treated tooth.
Generally, being allergic to a dental composite is an abso-
lute contraindication for placement of any of its restorations.35
Also, adequate field isolation cannot be obtained, it is con-
traindicated to place any composite restoration.55,56 In such
cases, the cavity margin extends deep below the gingival mar-
gin. If different techniques are not able to convert sub-gingival
to supra-gingival margins, placement of posterior composite
restorations may be also considered contraindicated as this
may impair field isolation.24 In difficult cases with very deep
and extensive carious lesions consideration may have to be
given to an alternative, possibly indirect approach.21,57 If the
patient has significant bruxism or heavy occlusal stress, most
or all functions will be on restoration and not on tooth struc-
ture58–60 or, if the patient has a high caries risk and is noncom-
pliant with oral hygiene instructions direct posterior composite
restorations should also be avoided. Mechanical failure and
secondary caries may be the most significant factors of poste-
rior composite restorations failure.23,61–63
6. Conclusions
Among different Saudi dental schools, there may be some
degree of variation in the teaching of posterior composites.
Although, some teaching shortcomings were noted, the overall
extent and content of teaching of posterior composites in KSA
may provide enough knowledge that may be essential for pre-
clinical and clinical practice of the posterior composite
restorations.posterior composite restorations in Saudi dental schools, The Saudi Journal for
Teaching of direct composite restorations in Saudi dental schools 97. Recommendations
Continuous updating of dental knowledge provided for stu-
dents in dental schools is essential. However, the rush into
teaching novel techniques or materials that are still areas of
debate should be done with maximum caution as only evidence
based and clear cut information should be taught at the under-
graduate level.
For more standardization of teaching of direct posterior
composite restorations as well as all conservative dental treat-
ments, the foundation of a national association concerned in
establishment of teaching protocols of conservative dentistry
in Saudi dental schools is suggested.
Conflict of interest
There was no conflict of interest.
References
1. Moraschini V, Fai CK, Alto RM, dos Santos GO. Amalgam and
resin composite longevity of posterior restorations: a systematic
review and meta-analysis. J Dent 2015;43:1043–50.
2. Sjo¨gren P, Halling A. Survival time of class II molar restorations
in relation to patient and dental health insurance costs for
treatment. Swed Dent J 2002;26:59–66.
3. Fuks AB. The use of amalgam in pediatric dentistry. Pediatr Dent
2002;24:448–55.
4. Khalaf ME, Alomari QD, Omar R. Factors relating to usage
patterns of amalgam and resin composite for posterior restora-
tions–a prospective analysis. J Dent 2014;42:785–92.
5. Ritter AV. Posterior composites revisited. J Esthet Restor Dent
2008;20:57–67.
6. Scholtanus JD, O¨zcan M. Clinical longevity of extensive direct
composite restorations in amalgam replacement: up to 3.5 years
follow-up. J Dent 2014;42:1404–10.
7. Wilson NHF, Setcos JC. The teaching of posterior composites: a
worldwide survey. J Dent 1989;17:S29–33.
8. Wilson NHF, Dunne SM, Gainsford ID. Current materials and
techniques for direct restorations in posterior teeth. Part 2: resin
composite systems. Int Dent J 1997;47:185–93.
9. Mjo¨r I, Wilson NHF. Teaching of Class I, Class II direct
composite resin restorations: results of a survey of dental schools.
J Am Dent Assoc 1998;129:1415–9.
10. Wilson NHF, Mjo¨r I. The teaching of class I and class II direct
composite restorations in European dental schools. J Dent
2000;28:15–21.
11. American Dental Association. Council on scientific affairs,
Council on Dental Benefit Programs. Statement on posterior
resin-based composites. J Am Dent Assoc 1998;129:1627–8.
12. Lynch CD, McConnell RJ, Wilson NHF. The teaching of
posterior composite resin restorations in undergraduate dental
schools in Ireland and the United Kingdom. Eur J Dent Educ
2006;10:38–43.
13. Lynch CD, McConnell RJ, Wilson NHF. Teaching the placement
of posterior resin-based composite restorations in US dental
schools. J Am Dent Assoc 2006;137:619–25.
14. Lynch CD, McConnell RJ, Wilson NHF. Teaching posterior resin
composites: how do Canadian practices compare to North
American trends? J Can Dent Assoc 2006;72:321.
15. Lynch CD, McConnell RJ, Wilson NHF. Trends in the placement
of posterior composites in dental schools. J Dent Educ
2007;71:430–4.
16. Roeters JJM, Shortall ACC, Opdam NJM. Can a single composite
resin serve all purposes? Br Dent J 2005;199:73–9.Please cite this article in press as: Awad MM et al. Contemporary teaching of direct
Dental Research (2016), http://dx.doi.org/10.1016/j.sjdr.2016.06.00217. Manhart J, Chen H, Hamm G, Hickel R. Review of the clinical
survival of direct and indirect restorations in posterior teeth of the
permanent dentition. Oper Dent 2004;29:481–508.
18. Opdam NJ, Bronkhurst EM, Roeters JM, Loomans BA. A
retrospective study clinical study on longevity of posterior
composite and amalgam restorations. Dent Mater 2007;23:2–8.
19. Lynch CD, Shortall AC, Stewardson D, Tomson PL, Burke FJT.
Teaching posterior composite resin restorations in the United
Kingdom and Ireland: consensus views of teachers. Br Dent J
2007;203:183–7.
20. Lynch CD, Fraize KB, McConnell RJ, Blum IR, Wilson NH.
State of the art techniques in operative dentistry: contemporary
teaching of posterior composite in UK and in Irish dental schools.
Br Dent J 2010;14(209):129–36.
21. Lynch CD, Opdam NJ, Hickel R, Brunton PA, Gurgan S,
Kakaboura A, et al. Guidance on posterior resin composites:
Academy of Operative Dentistry – European Section. J Dent
2014;42:377–83.
22. Bohaty BS, Ye Q, Misra A, Sene F, Spencer P. Posterior
composite restoration update: focus on factors influencing form
and function. Clin Cosmet Investig Dent 2013;15:33–42.
23. Opdam NJ, van de Sande FH, Bronkhorst E, Cenci MS,
Bottenberg P, Pallesen U, et al. Longevity of posterior composite
restorations: a systematic review and meta-analysis. J Dent Res
2014;93:943–9.
24. Isenberg BP, Leinfelder KF. Efficacy of beveling posterior
composite resin preparations. J Esthet Dent 1990;2:70–3.
25. Hayashi M, Seow LL, Lynch CD, Wilson NH. Teaching of
posterior composites in dental schools in Japan. J Oral Rehabil
2009;36:292–8.
26. Opdam NJ, Roeters JJ, Kuijs R, Burgersdijk RC. Necessity of
bevels for box only Class II resin composite restorations. J
Prosthet Dent 1998;80:274–9.
27. Hilton TJ, Ferracane JL. Cavity preparation factors and
microleakage of Class II resin composite restorations filled at
intraoral temperatures. Am J Dent 1999;12:123–30.
28. Lynch CD, O’Sullivan VR, Dockery P, McGillycuddy CT, Sloan
AJ. Hunter-Schreger band patterns in human tooth enamel. J
Anat 2010;217:106–15.
29. Lynch CD, O’Sullivan VR, McGillycuddy CT, Dockery P, Rees
AJ, Sloan AJ. Hunter-Schreger bands and their implications for
clinical dentistry. J Oral Rehabil 2011;38:359–65.
30. Fe´lix S, Gonza´lez-Lo´pez S, Mauricio P, Aguilar-Mendoza J,
Bolan˜os-Carmona M. Effects of filling techniques on the regional
bond strength to lateral walls in class I cavities. Oper Dent
2007;32:602–9.
31. Niu Y, Ma X, Fan M, Zhu S. Effects of layering techniques on the
micro-tensile bond strength to dentin in resin composite restora-
tions. Dent Mater 2009;25:129–34.
32. Donly KJ, Wild TW, Bowen RL, Jensen ME. An in vitro
investigation of the effects of glass inserts on the effective
composite resin polymerization shrinkage. J Dent Res
1989;68:1234–7.
33. Gonza´lez-Lope´z S, Lucena-Martin C, de Haro-Gasquet F,
Vilchez-Diaz M, de Haro-Mun˜oz C. Influence of different
composite restoration techniques on cuspal deflection: an
in vitro study. Oper Dent 2004;29:656–60.
34. Opdam NJ, Bronkhorst EM, Roeters JM, Loomans BA. Long-
evity and reasons for failure of sandwich and total-etch posterior
composite resin restorations. J Adhes Dent 2007;9:469–75.
35. Hilton Thomas J, Ferracane Jack L, Broome James C, dos Santos
Jr Jose´. Summitt’s fundamentals of operative dentistry: a contem-
porary approach. 4th ed. Berlin, Germany: Quintessence Publish-
ing Co Inc; 2013.
36. Strober B, Veitz-Keenan A, Barna JA, Matthews AG, Vena D,
Craig RG, Curro FA, Thompson VP. Effectiveness of a resin
modified glass ionomer liner in reducing hypersensitivity in
posterior restorations: a study from the practitioners engaged inposterior composite restorations in Saudi dental schools, The Saudi Journal for
10 M.M. Awad et al.applied research and learning network. J Am Dent Assoc 2013
(144);886–97.
37. Tiba A, Zeller G, Estrich C, Hong A. A laboratory evaluation of
bulk-fill versus traditional multi-increment-fill resin-based com-
posites. J Am Dent Assoc 2013;144:1182–6.
38. Heymann HO, Swift Jr EJ, Ritter AV. Sturdevant’s art and science
of operative dentistry. 6th ed. Maryland United State: Mosby;
2013.
39. Mullejans R, Badawi MO, Raab WH, Lang H. An in vitro
comparison of metal and transparent matrices used for
bonded Class II resin composite restorations. Oper Dent
2003;28:122–6.
40. Loomans BAC, Opdam NJM, Roeters JFM, et al. Influence of
resin composite resin consistency and placement technique on
proximal contact tightness of Class II restorations. J Adhes Dent
2006;8:305–10.
41. Loomans BA, Opdam NJ, Roeters FJ, Bronkhorst EM, Plass-
chaert AJ. The long-term effect of a composite resin restoration on
proximal contact tightness. J Dent 2007;35:104–8.
42. Loomans BA, Opdam NJ, Roeters FJ, Bronkhorst EM, Burgers-
dijk RC, Do¨ rfer CE. A randomized clinical trial on proximal
contacts of posterior composites. J Dent 2007;34:292–7.
43. Loomans BA, Roeters FJ, Opdam NJ, Kuijs RH. The effect of
proximal contour on marginal ridge fracture of Class II composite
resin restorations. J Dent 2008;36:828–32.
44. Loomans BA, Opdam NJ, Roeters FJ, Bronkhorst EM, Huys-
mans MC. Restoration techniques and marginal overhang in Class
II resin composite resin restorations. J Dent 2009;37:712–7.
45. Price RB, Felix CA, Andreou P. Knoop hardness often resin
composites irradiated with high-power LED and quartz-tungsten-
halogen lights. Biomaterials 2005;26:2631–4.
46. Shortall AC. How light source and product shade influence cure
depth for a contemporary composite. J Oral Rehabil
2005;32:906–11.
47. Price RB. Light curing – guidelines for practitioners A consensus
statement from the 2014 symposium on Light curing in dentistry
held at dalhousie university, Halifax, Canada. J Can Dent Assoc
2014;80:e61.
48. Rueggeberg FA. Precision of hand-held dental radiometers.
Quintessence Int 1993;24:391–6.Please cite this article in press as: Awad MM et al. Contemporary teaching of direct
Dental Research (2016), http://dx.doi.org/10.1016/j.sjdr.2016.06.00249. Rueggeberg FA. State of the art: dental photocuring– a review.
Dent Mater 2011;27:39–52.
50. Van-Meerbeek B, Yoshihara K, Yoshida Y, Mine A, De-Munck J,
Van- Landuyt KL. State of the art of self-etch adhesives. Dent
Mater 2011;27:17–28.
51. Peumans M, Kanumilli P, De Munck J, et al. Clinical effectiveness
of contemporary adhesives: a systematic review of current clinical
trials. Dent Mater 2005;21:864–81.
52. Chen C, Niu L-N, Xie H, Zhang Z-Y, Zhou L-Q, Jiao K, et al.
Bonding of universal adhesives to dentine–old wine in new bottles?
J Dent 2015;43:525–36.
53. Chen M-H. Update on dental nanocomposites. J Dent Res
2010;89:549–60.
54. Ferracane JL. Resin composite–state of the art. Dent Mater
2011;27:29–38.
55. Besnault C, Attal J. Influence of a simulated oral environment on
dentin bond strength of two adhesive systems. Am J Dent
2001;14:367–72.
56. Park J, Lee K. The influence of salivary contamination on shear
bond strength of dentin adhesive systems. Oper Dent
2004;29:437–42.
57. Van Nieuwenhuysen J, D’Hoore W, Carvalho J, Qvist V. Long-
term evaluation of extensive restorations in permanent teeth. J
Dent 2003;31:395–405.
58. Hickel R, Manhart R. Longevity of restorations in posterior teeth
and reasons for failure. J Adhes Dent 2001;3:45–64.
59. Manhart J, Garcia-Godoy F, Hickel R. Direct posterior restora-
tions: clinical results and new developments. Dent Clin North Am
2002;46:303–39.
60. Ferracane JL. Is the wear of dental composites still a clinical
concern? Is there still a need for in vitro wear simulating devices?
Dent Mater 2006;22:689–92.
61. Bernardo M, Luis H, Martin M, et al. Survival and reasons for
failure of amalgam versus composite posterior restorations placed
in a randomized clinical trial. J Am Dent Assoc 2007;138:775–83.
62. Opdam NJ, Bronkhorst EM, Loomans BA, Huysmans MC. 12-
year survival of composite vs. amalgam restorations. J Dent Res
2010;89:1063–7.
63. Pallesen U, Qvist V. Composite resin fillings and inlays. An 11-
year evaluation. Clin Oral Investig 2003;7:71–9.posterior composite restorations in Saudi dental schools, The Saudi Journal for
